Objective Social comparisons (ie, self-evaluation in comparison with others) influence patients' perspectives of their disease and may impact motivation and health behavior; however, little is known about patients' perspectives toward receiving such information in a clinical context (eg, from their doctor's office or health system). This study aims to understand patients' perspectives and anticipated responses to receiving social comparison information regarding measures of their diabetes-related health status (eg, A1C) and how receiving such information would compare with goal-based comparisons (ie, selfevaluation in comparison with goal). Research design and methods We conducted semistructured interviews with 25 patients with type 2 diabetes mellitus (T2DM) regarding social and goal-based comparisons involving their diabetes health status and qualitatively analyzed interviews for themes. Results We identified seven major themes: self-relevance, motivation, self-concept, emotions, information seeking, medical care, and self-care. Participants commonly anticipated increased motivation and improved health behaviors in response to both social and goal-based comparisons. Subthemes unique to social comparisons included belief that this information would be motivating by engaging some patients' competitiveness, perception that this information was more 'personalized' than comparisons with a standard goal (eg, A1C<7), and desire to learn from individuals similar to oneself who were doing better. Conclusions Our findings provide significant insights into the anticipated response of patients with T2DM to receiving social and goal-based comparison information regarding their diabetes health status. Providing patients with diabetes with social and goal-based comparison information may affect motivation, mood, and self-concept in ways that may improve or sustain diabetes self-care behaviors for some patients.
InTROduCTIOn
In the USA, diabetes is the leading cause of kidney failure, non-traumatic lower limb amputations, and new cases of blindness, and a contributor to heart disease and stroke. 1 Patients with diabetes can significantly reduce the risk of these complications through medication adherence, disease monitoring, preventive health services, exercise, diet, and maintaining a healthy weight. 2 However, these self-care behaviors can feel burdensome to many patients and are challenging to implement and sustain. 3 While many interventions have focused on enhancing and maintaining patients' motivation for diabetes self-care behaviors, many limitations and gaps exist. 4 5 In particular, while some interventions have focused on increasing patients' social supports via
significance of this study
What is already known about this subject?
► A growing literature demonstrates the important role of social comparisons (ie, self-evaluation in comparison with others) on patients' perspectives of their disease and shaping motivation and behavior, but patients' perspectives toward receiving such information in a clinical context (eg, from their doctor's office or health system) are unknown.
What are the new findings?
► We found that social comparison information may be viewed as more personalized, uniquely engage some patients' competitiveness, and promote information seeking when compared with goal-based comparisons (ie, self-evaluation in comparison with goal status) and that providing patients with diabetes with social comparison information regarding measures of their diabetes health status (eg, A1C) may affect motivation, mood, and self-concept in ways that may improve or sustain diabetes self-care behaviors for some patients.
How might these results change the focus of research or clinical practice?
► Our findings suggest that further research is needed to determine how to best share social comparison information with patients, which patients are most likely to benefit, and whether patients' anticipated responses match actual responses to this information as well as the impact of sharing this information on cognitive, behavioral, and clinical outcomes.
Psychosocial Research
peer coaching and other peer-led programs, [6] [7] [8] there has been less attention on other social influences on self-care behaviors. 9 Some interventions have focused on motivating patients by increasing their access to and knowledge of their own diabetes-related health data (eg, hemoglobin A1C and blood pressure) relative to established goals (eg, hemoglobin A1C<7) that are associated with improved diabetes outcomes. These goal-based comparisons alone have limited effects on increasing the confidence and motivation necessary to improve patients' diabetes self-management. [10] [11] [12] A growing literature demonstrates the important role of social comparisons (ie, self-evaluation in comparison with others) on patients' perspectives of their disease and shaping motivation and behavior. [13] [14] [15] [16] Several studies, including one of patients with diabetes, demonstrate that patients commonly and spontaneously compare themselves to other patients, and one study demonstrated that patients with diabetes can experience increases in motivation for diabetes self-management when they compare themselves to a patient who is doing better than they are (ie, upward comparison) as well as when they compare themselves to a patient who is doing worse (ie, downward comparison). 15 Upward comparisons can inspire individuals to take action toward a positive outcome, while downward comparisons can provide positive reinforcement and inspire individuals to take action to avoid a negative outcome. 15 16 The combination of both social and goal-based comparison information may be more motivating than either alone. 17 18 Despite the potential of social comparisons to positively influence diabetes self-care behaviors and compliment goalbased comparisons, little is known about patients' perspectives toward receiving such information in a clinic context (ie, from their doctor's office or healthcare system). This study aims to understand patients' perspectives and anticipated responses to receiving social comparison information regarding measures of their diabetes-related health status (eg, A1C, cholesterol and eye examination in the last year) and how receiving such information would compare to goal-based comparisons.
MeTHOds study design
From November 2015 to February 2016, we conducted individual qualitative semistructured interviews of patients with type 2 diabetes mellitus (T2DM). Qualitative interviews are the preferred methodology to gain in-depth understanding of individual perspectives or responses to specific topics or stimuli. 19 Study participants were recruited from the Vanderbilt Adult Primary Care (VAPC) clinic at Vanderbilt University Medical Center (VUMC) in Nashville, Tennessee.
setting The VAPC clinic cares for about 25 000 unique patients annually of which about 4500 (18%) have diabetes. The clinic is composed of 36 part-time and full-time attending physicians and 31 nurses and medical assistants. All clinical data are entered into an electronic medical record, and patients are provided access to a portion of their clinical data through a patient web portal. The clinic's patient population is 60% Caucasian (non-Hispanic), 30% African-American, 8% Hispanic, and 2% Asian and closely matches the racial demographics of the Nashville population. 20 The majority of clinic patients (74%) are privately insured, 24% are on Medicare/Medicaid, and less than 2% are uninsured.
sampling and recruitment Eligible patients were identified automatically using VUMC's Subject Locator to query the electronic health records (including diagnosis codes) associated with patients with upcoming clinic appointments for discrete inclusion and exclusion criteria. English-speaking patients aged 21 years and older with T2DM (identified by International Statistical Classification of Diseases, Ninth/Tenth Revision codes) and prescribed at least one antihyperglycemic medication were eligible to participate. Since a patient's health system or doctor's office is uniquely well positioned to provide patients with social comparison information (eg, patient's A1C in comparison with the average A1C of other patients who are characteristically similar), we focused our study on receiving such information in that setting and limited recruitment to patients with an established relationship with a primary care physician within the clinic (at least two visits within the preceding 24 months). Patients with cognitive impairments and nursing home residents were excluded. All eligible patients with upcoming clinic appointments were mailed a letter describing the study and asked to contact a research coordinator if they were interested in participating. Letters were sent to 841 patients with upcoming appointments on a rolling basis over 4 months. Interested patients (n=68) contacted the research coordinator who explained the study, answered questions, and confirmed eligibility. Thirty-five patients wished to participate and were offered the opportunity to schedule a study interview on predetermined dates based on interviewer availability. Whenever possible, patients were offered an interview on the day of their upcoming clinic appointment. Patients who were unavailable on the predetermined interview dates were contacted on a rolling basis as additional interview dates became available until thematic saturation was reached.
We aimed to enroll a mix of patients who reflected a broad range of experiences with diabetes including patients who use and do not use insulin, with currently well controlled and poorly controlled diabetes, and with and without diabetes-related comorbidities. This occurred naturally as study recruitment progressed, thus purposive sampling was not required.
All participants provided written informed consent. Patients received $30 as compensation for their participation. data collection Enrolled patients were asked to complete a short, self-administered questionnaire prior to their interview. The questionnaire included basic demographic questions along with the following measures: three-item health literacy screen 21 ; five-item diabetes numeracy scale 22 ; and the Perceived Diabetes Self-Management Scale. 23 In addition, clinical data including the most recent hemoglobin A1C, medication list, and problem list were extracted from participant's medical record.
Each participant took part in a one-on-one, in-person, semistructured interview with a study interviewer. Two individuals (WM and TLI) conducted the interviews under the supervision of an expert in qualitative methods (DGS). Interviewers used an interview guide (online supplementary appendix 1) consisting of openended questions designed to elicit participants' perspectives and anticipated responses to receiving social and goal-based comparison information regarding their diabetes health status. Interviews took place in a private setting (ie, a small conference room in close proximity to the clinic) and averaged 56 min in duration. Interviews were audio-recorded to allow accurate transcription. Preliminary analysis of interviews began after the first five interviews were completed, and consistent with established qualitative research methods, additional patients were recruited and interviewed until thematic saturation was achieved. 24 Criterion for determining saturation was no new themes emerging in the preceding five interviews. 25 data analysis Audio files of interviews were transcribed by a professional transcription service (http://www. rev. com/ transcription). Transcripts were checked for accuracy and identifying information was removed. A coding scheme was developed by two of the authors (DGS and KRB), who did not participate in the interviews, using a combined approach that used a priori and inductive processes and consistent with methods described in Miles et al's study. 26 A 'start list' of codes grouped into broad categories was developed based on the interview guide and research aims. The first five transcripts were then open coded, and initial themes 'grounded' in the transcripts were identified and used to refine the start list into a preliminary codebook that provided clear operational definitions for each code. 27 This initial set of codes was tested on each subsequent interview transcript; codes were further revised in an iterative manner using the constant comparison method between and within transcripts, and additional 'grounded' axial codes were applied. 27 The final coding scheme was established, and two coders coded all interview transcripts. The coders applied codes to participants' statements (primary unit of analysis) and were permitted to apply multiple codes to a single statement as applicable. Once the coding was completed, the codes were organized into the main themes. Representative excerpts were selected from interview transcripts and edited slightly for grammar and spelling. We used NVivo 10 (QSR International, Burlington, Vermont) to assist with qualitative analysis.
Based on a review of the literature, 13-16 28-33 we developed an a priori conceptual model consisting of four domains: (1) type of comparison; (2) cognitive effects; (3) behavioral effects; and (4) effect modifiers to organize our analysis. Qualitative analysis of interview transcripts identified relevant themes and subthemes within each of the four general domains, which were subsequently added to the final model (figure 1).
Descriptive statistics were used to characterize the study participants. Statistical analyses were performed using SAS V.9.4.
ResulTs

Participants
We interviewed a total of 25 patients, at which time we had reached saturation. Table 1 shows the characteristics of study participants. Participants had a mean age of 65 years (range 45-81), 52% were women, 68% were white, the mean A1C was 7.5 (range 5.6-12.6), 44% had an A1C above 7 (range 7.1-12.6), and 52% were currently being treated with insulin. Participants with a college degree or higher made up 52% of our sample. Many participants had comorbid conditions: 71% had hyperlipidemia, 60% had hypertension, and 20% had atherosclerotic cardiovascular disease.
Themes
We identified seven major themes: self-relevance, motivation, self-concept, emotions, information seeking, medical care, and self-care. Motivation, self-concept, and emotions represent potential cognitive effects of comparison information; information seeking, medical care and self-care represent potential downstream behavioral effects; and self-relevance represents a potential effect modifier (see conceptual model, figure 1). Table 2 lists the major themes and their associated subthemes including those that were unique to participants' statements regarding social comparisons. Each of the major themes is presented below along with illustrative quotes.
self-relevance
Most participants (n=14) described goal-based comparisons of their diabetes health status as important to their understanding of their diabetes management (subtheme). Only two participants expressed disinterest and described relying primarily on a subjective sense of well-being. 
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Even more participants (n=17) expressed a desire for social comparison information regarding their diabetes health status.
I can see how that could be very helpful […] it would be interesting to see how other diabetics fall, […] it might also make me a little more appreciative if I'm doing a lot better.
Only four patients described disinterest in social comparison information and often described their lack of interest in terms of the uniqueness of each person's experience (subtheme).
I'm not curious about how other people are because I think any disease or any illness affects everybody differently in one form or another.
Thirteen participants anticipated that being compared with others who shared certain characteristics would make the information more relevant to them. Participants specifically commented on the importance of being compared with others who shared similar characteristics including one or more of the following: same age group, gender, body type, medications, and racial and ethnic group.
I would think that it would be more important that it be women because everybody is different and men's bodies are totally different from women's bodies and they're going to react in a certain way that a woman would not, so I would rather compare myself to a group of women that are in the same category, say the same age.
Some participants who described a desired for social comparison information commented on the more personalized nature of the information (subtheme) and opportunity to assess their condition relative to similarly matched others (subtheme). 
Motivation
Nearly all participants anticipated enhanced motivation (subtheme) by either upward goal-based comparisons (eg, information that a measure of their diabetes health status was not at goal) or upward social comparisons 
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(eg, information that other patients like them were on average doing better).
[If my blood sugar was higher than others like me,] it would definitely motivate me to do better.
Some participants anticipated their motivation would vary depending on the specific measure of health status (eg, A1C, blood pressure and diabetic eye exam in the last year) involved in the comparison. Distinctly, three participants framed their anticipated motivation from upward social comparison information in terms of competitiveness (subtheme).
[I]t would encourage me to try to do better. Like I said, we all have competitiveness in us and to see that everybody else is winning the race and you're in last place.
Two participants anticipated feeling a sense of resignation (subtheme) at finding out their hemoglobin A1C was not at goal (upward comparison).
I think the only thing I have to fight is resignation to the situation. Why not take another cookie?
Two participants anticipated social and goal-based comparisons would have no impact on their motivation (subtheme) and framed their lack of motivation in terms of their perceived self-efficacy (subtheme).
I'm not able to do anything really active to counteract it. I take it like it's a fact of life type of thing.
Six participants anticipated sustained motivation (subtheme) that was unique to downward social comparisons as opposed to goal-based comparisons.
[I]f mine's better, I'd want to keep on making sure it stays better. Eleven participants also anticipated positive emotional responses (subtheme) to downward social and goal-based comparisons related to lifestyle-sensitive measures.
self-concept
That'd make you feel good about yourself and happy, like you're a winner.
Some participants explained their anticipated emotional response to upward comparisons of specific lifestyle-sensitive measures of diabetes health status (eg, blood pressure) in terms of the perceived self-relevance of the measure. For example, one participant whose mother had hypertension and had suffered a myocardial infarction described how an upward comparison of her blood pressure would be particularly emotionally resonant.
[S]he was about 72, had the widow-maker heart attack, and her blood pressure was through the roof.
[…] Yeah, with what went on [with her], I won't say it would freak me out, but it would grab my attention.
Information seeking
Slightly more than half of the participants (n=13) anticipated seeking information about self-care (subtheme) and medication options (subtheme) in response to both upward social and goal-based comparisons. In response to both upward social and goal-based comparisons, some participants also anticipated seeking information from a healthcare professional such as their primary care physician (subtheme) while others anticipated looking online (subtheme). In response to upward social comparisons, some participants anticipated a desire to learn from individuals similar to them who were doing better (subtheme).
I would want to know how these people are maintaining. If [they are] lower than X, what are the things that they are doing to get to that?
Medical care
Eighteen participants anticipated seeking medical care in response to both social and goal-based comparisons including scheduling an appointment or referral (subtheme) or medical services such vaccinations (subtheme).
I would probably set an appointment sooner than the regular period.
In contrast to upward comparisons for lifestyle-sensitive measures of diabetes health status, some participants anticipated that upward comparisons for diabetes preventative services would be more straightforward to address (subtheme). 
self-care
Finally, 10 participants anticipated enhanced self-care (subtheme) in response to upward social and goal-based comparisons including improving their diet, exercise, and adherence to medications. dIsCussIOn Our findings provide significant insights into the anticipated cognitive and behavioral responses of patients with T2DM to receiving social and goal-based comparison information regarding their diabetes health status. Prior studies have focused on understanding the social comparisons patients make on their own and the impact of forced comparisons with a specific target, typically a hypothetical patient, on affect, motivation, and self-care. 13 15 16 32-34 Our study is unique in examining patients' desire and anticipated response to receiving social comparison information in a clinical context involving actual patients and how receiving such information would compare to typical goal-based comparisons.
Many patients desired social comparison information and may perceive it as more personalized than goal-based comparisons. Our findings suggest that the perception of similarity (ie, how much the individual identifies with the target) may drive both the perceived self-relevance of the information and its perception as more personalized. Researchers have noted that perceived similarity with the comparison target may decrease psychological distance between the self and the target thereby increasing self-relevance and the ability of the comparison to impact behavioral intention. 14 35 In particular, participants noted the importance of being compared with others within their same age group, gender, racial and ethnic group, on similar medications, and with similar body types. In their study of patients with T2DM who read one of four brief descriptions of a patient with T2DM, Arigo and colleagues 34 also noted that the perception of similarity strongly mediated the impact of the comparison on motivation for diabetes self-care behaviors.
Patients in our study anticipated increased motivation from both upward social and goal-based comparisons, and noted that social comparisons, in particular, may be motivating by engaging patients' competitiveness. While other researchers have found that downward comparisons can result in decreased motivation, 34 the patients in our study often anticipated downward comparison information would sustain their motivation for self-care. Patients who anticipated not being motivated by upward comparisons either described social comparison information as irrelevant to their unique experience of diabetes or described feeling resigned to their current diabetes health status and a lack of confidence in their ability to effect change (ie, low self-efficacy). Our findings highlight the potential modifying effects that the direction of the comparison, perceived self-relevance, and perceived self-efficacy (see conceptual model, figure 1 ) may have on patients' motivation in response to comparison information. Our findings extend those of Schokker and colleagues 15 who found that patients highly focused on obtaining positive outcomes (high promotion-focused), as opposed to those focused on preventing a bad outcome (high prevention-focused), reported more motivation when confronted with an upward comparison with another patient with diabetes.
In our study, participants anticipated that both social and goal-based comparison information would promote self-evaluation. This is consistent with Thorton and Arrowood's 36 description of self-evaluation as one of the main processes that underlies social comparison. Participants also anticipated that engaging in self-evaluation would affect self-concept, with upward comparisons potentially negatively affecting self-concept and downward comparisons positively affecting self-concept. In addition, participants anticipated upward comparisons would lead to negative emotions and downward comparisons would lead to positive emotions. This is consistent with other work describing downward comparisons as affording patients a sense of well-being and empowerment. 32 Participants who anticipated upward comparisons would lead to negative emotions frequently also described an anticipated increase in their motivation to change the way they manage their diabetes. Negative affect may inform individuals that something is wrong and that they are not achieving their aims and that they should not be satisfied with their performance. 37 Many studies support cognitive responses to negative emotions resulting in improved behavior or performance. 38 39 Participants in our study anticipated behaviors aimed at improving their diabetes health status in response to upward comparisons. Notably, when considering how they would respond to upward social comparisons, participants anticipated a desire for information from above average members of their cohort that they could use to improve their health status. This highlights a potentially unique aspect of providing such information to patients. Social comparisons have been shown to be particularly salient in a variety of chronic disease for promoting and maintaining health behaviors. 32 40 Our findings suggest that providing patients with diabetes with social and goal-based comparison information regarding a variety of measures of their diabetes health status may affect motivation, mood, and self-concept in ways that may improve or sustain diabetes self-care behaviors for some patients. Social comparison information in particular may be viewed as more personalized, uniquely engage some patients' competitiveness, and drive more information seeking. Several interventions have sought to increase patients' motivation and confidence to manage their diabetes 41 42 ; however, progress Psychosocial Research has been limited, and the need for effective, scalable and sustainable interventions persists. 41 43 Strategies such as the 'know your numbers' campaign (promoting patient knowledge of their actual and target health outcomes such as HgbA1C values) have had mixed success in increasing the confidence and motivation necessary to improve patients' diabetes self-management. 10-12 44 To be effective, strategies to provide information to patients must be combined with other behavioral strategies to motivate and assist patients in managing their diabetes. 10 12 43 45 46 The recent push toward electronic health record adoption and the development of patient web portals provide a new opportunity for healthcare systems and patients to view, share, and take action in response to health data and information. How to optimally use these new technologies to improve patient care remains an active area of research. 47 Despite evidence that social comparison information may increase motivation and is central to the patient experience, 15 28-30 32 it has been underused to modify health behaviors in patients with diabetes or other chronic medical conditions. Healthcare systems may consider leveraging patient-facing technologies such as patient web portals to provide patients with social and goal-based comparisons of their diabetes health status alongside other features aimed at increasing patient engagement and facilitating information seeking and self-care (eg, educational modules, secure messaging and text reminders). [47] [48] [49] [50] Further research is needed to determine how to best share social and goal-based comparisons with patients, which patients are most likely to benefit, and whether patients' anticipated responses match actual responses to this information in practice as well as the impact of sharing this information on cognitive, behavioral, and clinical outcomes.
Our study has some limitations. Participants were limited to a convenience sample drawn from a single academic primary care clinic, thus our findings may not be generalizable to other settings. Although our sample was heterogeneous across a number of different sociodemographic and clinical variables, it was not fully representative the overall population of patients with T2DM in the USA. In addition, our sample size was not large enough to assess differences based on sociodemographic factors such as race/ethnicity, education, and income. Participants electing to participate in research may be inherently more motivated, which could result in selection bias. Participants answered questions in the setting of one-on-one in-person interviews, and social desirability bias may have impacted our results. Moreover, participants were asked how they would respond to hypothetical scenarios, and their actual response may vary from their anticipated response.
Despite these limitations, our study highlights a potentially significant strategy for increasing patient motivation and improving diabetes care. Providing patients with social and goal-based comparison information regarding their diabetes health status has the potential to be an effective and scalable approach to promoting diabetes self-care behaviors. Further research is needed to determine how to deliver this information reliably to patients and its impact on diabetes care.
